MAY-03-2004 10:09 




WELLS ST JOHN PS 5098383424 

PATEnT SPECIFICATION 

*> ****** 902.590 
m. of *ta*. - i"* Mnrc * ? " mh 

bdw .r^SS^-Ch- 2(3), ar(lB;7AillB)- 

Production of Hepta Wopropane 

CWpaaikn erg*"** J™J^£* uffi»d 

«r^rmed, m be p^l^T * 

13 dten. ^»^ a ^. h rt^5S to «t tor «*?Pj* ^« Si. S 
propane is usef yd « » Witl 



P. 27 



SO 



55 



10 



25 



30 



33 



40 



45 



propr* Is useful a* * PWS* 3 

P«£«icb oF aciPf&tcd carbon " _ 
Marc 

• suiting «ar.tmii proauca. < VLUiI - * 
IF i 



to «t. t or am ^,| h a 

mea totally coaled m * 

kv nimble COOBOS, S™* M • L3e , - 



75 



so 



65 



90 



PAGE 27/31 * RCVD AT 5/312004 12:48:31 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:509S383424 * DURATION (mm-ss):07-52 



MPY-03-2004 10:09 



WELLS ST JOHN PS 



5098383424 



P. 28 



obtainable by the practice of the invention, 
it has bc=n foDmf that fr« reacnoo zone 
Eemuc;*ture anould be held la rtic r*ixgc 
of 250— C &eperwnc* jmdicaws that 
5 the tet yields ap£=ar to be dependent nfjsn 
a correlation uf tcmpcrAriire, ^ " flrt 
oi hydrogen fluoride to bcaaflncropjowe 
Starting material. The icaeocn mvolvrcl 
may ba represenied by ^ - ^ yH _ 

Generally, lie quan^T °* hydr'v^CQ nuertdz 
used rctoro to heaafivoroprQir^nc startms 
material may t* amount iufficicnt to 
react with a substantial rUAnrfry oi aic 
15 hc^uercpropena, and a bmflucrOTrupcae 
cor-vcision and litiUzatien Ct hyfcu&a. 
piinr'Jc pu' mm arc »M of ^OJ Imporramze, 
hydrngsn fliwridc in amOttOt let* than 
rbeomkal may be employed- However, tor 
20 b-ttPT overall oyeratian, *c mol ritioor: 
hydrogen frwiride Lc hcxtikoc^rc-P en« prefer- 
ably sheuM frs in die ran«c of Is * 
When hLgh.yelH* are deskeu, it >a preferred 
to <nnploy th^ Hydrogen ftu;SiHfe in amount 
i5 in excess of the theorarfcal irviuiremcar, and 
fcr best yield? (cf or approaching 100% on 
rhe basis of -the organic st?rtmg material Fed) 
a mol ranb of hydrcgen fluwlde to tax*- 
fluurouropcjie in tic rang* of 1-3 '1 3 j_! 
30 Is prefeiied. As demonstrated rn *c 
apprised example* wben iiuli^ j byo^gejt 
fluoride and oifftulc atatoag material an tbe 
preferred nv>l ratio range , and employing 
ruction 2«ie Tempera lines in the tonga or 

35 37!> 425* C, srbstvudiaUy 100% Yiefle of 

heptaHuoroproparre Tnay fce obuuned. , 

A" major advantage of ftie irwcuticn is that 
the reaction raay be carried out eltaendy at 
substantially utmospWr pressure as tbs- 
40 dnguished from" the aiipccatmospbca^ 
pressures t&asaclcTistac of the p*ior «nr It 
will be understood thst in *o practice of g^- 
phase cauitytic protease? oE the general m*e- 
da^rlberl heiek, Lc. processes in wtacn a 
45 gas stream Ja rased hi flow successively 
through reaction and proikjct recovery 
ayateaK, tb€ pressure it rnmadcrcd for nractx- 
eal purpo9«5 m bsktg ^lhstMuiMly aano»- 
pberTc even <bousft ir is ^nfflcienily hii^j ofl. 
50 tLc fovuz «de to cfl'ect ownmei?rifilly satrsfai:- 
LjtiT ffB« flaw tbrouglL tbe wpFirams ct^q. 
nios, stdedy *peaJang, dt^dM^ iipim fai> 
lui^ such as apparatus dejugo, mesh w** 
catalyst, imparked gas apace m tba reactor, 
5^ desirM wntaui etc* Mtuai wassro? 
in 5t?twtir nf die Idad under consideration 
nay vary from 1 up ro siy 1C^— U pounde 
g&ugej «nd acrordin^y optaadons cf tbi) 
type are regarded « W% dT^red under 
CO suoatancJally attnosplwrfc praurt- • 
Oont^ct time nay* be toHmi coniidci-awy 
^virhoot noticeable «aMm^ off ifn process 
cillcicii^y. Generally, *n increase fa tbe 
rnnLa^L rime and r«vtor tempflratnr& mote 
fi5 m higli=i utulzarion of tbe bydroger anoride 



and conversion of hoi5ffinuorop:opene, icd a 
decrease in caafc^t time ^nd rcacur oanpera- 
turt results m lower mlfnVj^Vm l>I bydicffen 
fluende awi lowar conve^inTi. Ccntwa 
dmes way in the tanga of 0.5—60 srarads, 70 
hot will usually and pftfatfibly be n the 
range r>F 1—25 ^teejwis. To a subsr^nsj 
exrm^ rf>nmuL time, rcaetor t^peratnre a^d 
ratio cf rRactants ius ktcr-related, and dttpena- 
ins upo* tlie apvaritu* and the poraculae 73 
opDrntioii at handj upiiumni coadiconB as to 
contact wma uiiy be determined by teat 

Emmplae I 7T wlikh follow* tbe 
reactor cwswtad of a 1 Mi mizmal dj«ncfccr SO 
nkici tube 42 incbet long bea^d externally 
hv an electro fu™ce snvrlopJng aSxwt 30 
kito oi dta length. 1** reactor jras pro- 
vided at ibe inlet end with euitabJe vnnais 
for mctjeccd intredizctjctt ot ^zo^ Jhvci- w 
nwyrn.proq^ie and anhydrous hydrogen 
fluorrck wb3^ lis reactor oudet waa con- 
nected to rh'! Inlet uutl of a prtducte reeOjery 
rmin. The catniyst cniployed censwred of 
activated carbon (tuuiinexCJafly a^We 
CfiJumbia GCr grao^) of «— 14 mesh, ti» 
aire being sm;b aa ro provide granulca 
averaging ehout 1/lCrth of the tear** 
diameter. The reactor was cornpltirij filled 
w-'Oi cawhat, itfic total volume ^tmunriig to 95 
about 0.54 lhre. Th* prepare m the 
X;acxoT system wa* about 3 ita. p^^ 
eunieienT ro move tbe F* 3 fi*rea=n tnroujpi 
the xcscuor aysauil at the conQcl fenrtr 
i<idicaccd ar.d trough klie cemarnckr of _ tito lw 
aopaiatus- train. PerrrenLageS arc by Trt^fib^ 



During a period »br>nr 125 jmuutesj 
ahcut 77 grama (3^i> ro<^? ^'Jg™ 1fttf 
hydiojen fluoriac and about 30S ff. (2.0^ i« 
mals) of heoafliwrcprapena were prefixed 
?nd uictexcd into tne reactor syst^n. 
TbTCrti^hmi: thu iuu tic letcpettture wito 
the reactor was nwfciawiftd da the range Wl 
to 102 fl C Ov«rall contaa time was 110 
Qpproadmately 9 seconds. The yapyuiTS lcavm-g 
d?c reactor were water-Sftrubbed to remove 
some bydrogen nnoride, dried by pjs^e 
lhnyusb <l cakiom chiotide drying tower* and 
^uiidcnscd and collected in a receiver ronTed 113 
wkb Dry Jee-acctone, A total of 3<5.1 t 
(LSI mobO bydrcsen fluoride wa^ scrubbed 
our of t>ie reactor estt |ra». A total of 
34-2 g. nf niacerial wae condensed aod 
recovered ni Jte raLcivcr. On diittliation 13U 
or the condensate, there were itxovered 316 
g. of maraiual boiling irr tTic rauge — lo to 
~17.5 " c;, and 25 g. of still icstduc. 
Analyst iocbiding infra-red fth yorprjoa 
apecisrum arfll™ and gas chTomflrogpapuy, 125 
established boa dictate and reiidne, a mm 
or 341 g. f2.0 atnfa)i to be heotanuoroproparv. 
Hence, die yield on the baao o: htteallwrO- 
propene fed w» »u Ufan t wll y 100%, 
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fejfe Wrt about ^ ^y^tl^d 
^aflriofoprnpaic were pft^wd JjA mrtcrod 



cu-bon cnalysc at * temperature cif 230 a — 



35 



bexaacofopmpaic wurc preuw^ 3 Process arrarnffly w * ~- 

the rang* 300 » 3n6 . 4 J£25r The ami 3 = 1- „ ■ » 

rime muv ap prw5™trly8 ™ PraCt35 «*Ma*B to Own3, <km 

vapours leams *« 1 reacn } r J!w4Sil the niol ntw is bdw*ea ^^^rit- r 

(2.15 muM «f ^^^^ifTTT'.^S 5- ftcona aewtttag to any cue of fflc 



Kmc w m*- - 

Trteurc of 45 



>pCTTTC "Iff 



W of il« rcactt* •*« 8*J2SLii i7t£ tiding dw, wtirfn 

S^Ul boiKiig iuwtaaw^ « ** "f^ Suited o fhc vwfwn tempertWBv «ni 
of -16 to -17.5" C and » ?• «f ^ 41x1 tUB1 • — ■ 



^u*. A^b. "ip*s 



Sited to i55l4t» tcpca£uar<>propa« ffim- 
^ftowsfi far The product^ ^J^^I 

J 7 . uj«Sj**2P5^^ 



*0 



by 



claiffll in w^y one 

J.T KEMP & CO, 

14, Souili Scenic, Gjjfs ^ 
Tandem, W.Cl. 
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